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,QDQRWKHU VWXG\ ,YDQHVFXHW DO >@ DVVHVVHG WKHSHUIRUPDQFHRI306DQGFRPSDUHGZLWKYHFWRULQJ LQ IDVW




D UHGXFWLRQ EHWZHHQ  DQG RI IOLJKW GXUDWLRQ PLQXWHVZHUH UHSRUWHG IRU&'$SURFHGXUHV >@
'LIIHUHQW &'$ VFHQDULRV ZHUH VWXGLHG E\ 5RELQVRQ >@ 6LPXODWLRQ UHVXOWV VKRZHG ± NJ IXHO VDYLQJV DW
PHGLXPRUORZWUDIILFGHQVLW\>@
1RZDGD\V306KDVEHHQLPSOHPHQWHGLQ2VOR7KHUHVXOWVIRU2VORSUHVHQWWKDW306KDVPRUHDGYDQWDJHVRYHU
YHFWRULQJ VXFK DV SURYLGLQJ PRUH HIILFLHQW DQG SUHGLFWDEOH URXWH UHGXFLQJ ZRUNORDG LPSURYLQJ VDIHW\ DQG
PLQLPL]LQJ HQYLURQPHQWDO LPSDFWV E\ DOORZLQJ &'$ 7KH UHVXOWV SUHVHQW  NJ UHGXFWLRQ SHU IOLJKW LQ &2
HPLVVLRQV>@
$W$KPDGDEDG$LUSRUWLQ,QGLD&'$SURFHGXUHVKDYHEHHQLPSOHPHQWHG)XHOVDYLQJVDERXWWRQVDQG











306 PHWKRG DLPV WR SURYLGH RSWLPXP YHUWLFDO GHVFHQW SURILOHV IRU DUULYDO WUDIILF 306 GRHV QRW QHHG DQ\
KHDGLQJ LQVWUXFWLRQV DQGPHUJHV WUDIILFRQD VLQJOHSRLQWQRWRQ DQ D[LV$OVR306 LV DQ LQQRYDWLYHPHWKRG IRU
VHTXHQFLQJDQGWRPDNHVWDQGDUGL]DWLRQLQFRQWUROOHUZRUNLQJFRQGLWLRQV,QWKLVVWXG\306PRGHOLVGHVLJQHGIRU




OHQJWK RI WKH DUF EHWZHHQ WKH FRQYHUJLQJ UXQZD\V WKH OHQJWK RI VHTXHQFLQJ OHJV LV GHILQHG DV QPV$OVR WKH
SDUDOOHO VHJPHQWHG OHJV DUH SUHIHUUHG EHFDXVH WKH WUDFN DQJOH FKDQJHV ZLOO XVXDOO\ EH PRUH RU OHVV FORVH WR 
GHJUHHV0RUHRYHUOHJVDUHVHSDUDWHGYHUWLFDOO\







VWDUWV WR GHVFHQG WR  IW  P XQWLO PHUJH SRLQW LI SRVVLEOH DQG DSSURSULDWH DLUFUDIW GHVFHQW IURP D
VHTXHQFLQJOHJWRDILQDODSSURDFKSRLQWFRQWLQXRXVO\:KLOHGHVLJQLQJWKH306PRGHOWKHIOLJKWSDWKDQJOH)3$
LVFRQVLGHUHGDVGHJUHHVJUDGLHQWRSWLPXPYDOXH:KLOHGHWHUPLQLQJWKHGLVWDQFHQPVNPEHWZHHQ





&RQWLQXRXV GHVFHQW RSHUDWLRQ SURFHGXUHV DUH GLYLGHG LQWR RSHQSDWK DQG FORVH SDWK SURFHGXUHV ,Q RSHQSDWK
YHFWRULQJ LV XVHGZLWK VSHHG FRQWURO DQG WKH FRQWUROOHU LV IOH[LEOH DQG FRPIRUWDEOH IRU KDQGOLQJ VHSDUDWLQJ DQG
H[SHGLWLQJ KLJK GHQVLW\ DLU WUDIILF IORZV2SHQ SDWK LV VXERSWLPDO DFFRUGLQJ WR HQYLURQPHQWDO LVVXHV2SHQ SDWK
SURFHGXUHVFRXOGEHDSSOLHGEXWIRUHQYLURQPHQWDOEHQHILWVFORVHSDWKSURFHGXUHVDUHSUHIHUUHGQRZDGD\V,QFORVH
SDWKSURFHGXUHVZKLFKKDYH OLPLWHG IOH[LELOLW\DLUFUDIW IROORZDIL[HG ODWHUDOSDWK 7DFWLFDO LQWHUYHQWLRQVDUHQRW





 Ozlem Sahin Meric and Onder Turan /  Energy Procedia  95 ( 2016 )  308 – 313 311
5HVXOWVDQG'LVFXVVLRQV
&RPSDULQJ306PHWKRGZLWKYHFWRULQJ LWFRXOGEHVHHQWKDWDLUFUDIWUHPDLQDWKLJKHU OHYHOVIRUD ORQJHU WLPH
DQGWUDIILFVWD\VRUGHUO\LQDSDUWLFXODUWLJKWDUHDDQGODUJHWUDIILFGLVSHUVLRQZDVQRWREVHUYHG0RUHRYHULQ306
PHWKRGYHUWLFDO GHVFHQWSURILOHV DUH VLPLODU IRU DOO WUDIILFKRZHYHU LQYHFWRULQJ VRPHRI DLUFUDIW UHPDLQ DW ORZHU
OHYHOVIRUORQJHUSHULRGIRULQVWDQFHDLUFUDIWPDLQWDLQIWPRUNHHSPLQLPXPUDGDUYHFWRULQJDOWLWXGH
IURP70$HQWU\SRLQWV WR ODQGLQJDQGGHVFHQWSURILOHVFRXOGEHGLIIHUHQWDQGDOVR LW LV VKRZQ WKDW WKH WUDIILF LV
GLVWULEXWHGRYHUDZLGHDUHDGXHWRYHFWRULQJLQVWUXFWLRQV)RU306IOLJKWOHYHOVDUHSUHGHILQHGDQGDLUFUDIWGRHV
QRWQHHG WR IO\DW ORZHU OHYHOV ,Q)LJ VL[ WUDIILF FDOOHG$%&'(DQG)DUH LPSOHPHQWLQJ306DQG LW LV
VKRZQWKDWDLUFUDIWGHVFHQWZLWKDVWDQGDUGYHUWLFDOSURILOHVQDPHO\YHUWLFDOGHVFHQWSURILOHVDUHVLPLODU,QVWHDGRI



















































,Q WKLV VWXG\ 306PRGHO LV GHVLJQHG DQG RIIHUHGZKLFK DOORZV &'$ SURFHGXUHV IRU FRQYHUJLQJ UXQZD\V DW
,VWDQEXO$WDWXUN,QWHUQDWLRQDO$LUSRUWDQGUHDOWUDIILFGDWDLVXVHGLQRUGHUWRFRPSDUH306PRGHOZLWKYHFWRULQJ
7KHUHVXOWVVKRZWKDW306PRGHODFKLHYHVPRUHVWDQGDUGYHUWLFDOGHVFHQWSURILOHVRYHUYHFWRULQJ,Q306DLUFUDIW
GR QRW UHPDLQ DW D ORZHU OHYHO IRU D ORQJHU WLPH DQG VR UHGXFWLRQ LQ IXHO EXUQ DQG HPLVVLRQV DUH H[SHFWHG
)XUWKHUPRUHLQWHUPVRIWUDMHFWRU\GLVSHUVLRQWUDIILFLVZLWKLQDQDUURZHUWULDQJXODUDUHDZKLOHLQYHFWRULQJODUJH
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>@ ,&$2 &DSDFLW\ 	 HIILFLHQF\ $LU 1DYLJDWLRQ 5HSRUW  >2QOLQH@ $YDLODEOH
KWWSZZZLFDRLQWDLUQDYLJDWLRQ'RFXPHQWV,&$2B$15HSRUWB(1BILQDOBSGI>@
>@0HULF26$ 6LPXODWLRQPRGHO SURSRVDO IRU VHTXHQFLQJ DUULYDO WUDIILF DW FRQYHUJLQJ UXQZD\V$QDGROX8QLYHUVLW\*UDGXDWH 6FKRRO RI
6FLHQFHV&LYLO$YLDWLRQ3URJUDP3K'WKHVLV7XUNH\
>@$ODP61JX\HQ0+$EEDVV+$/RNDQ&(OOHMPL0.LUE\6$G\QDPLFFRQWLQXRXVGHVFHQWDSSURDFKPHWKRGRORJ\IRUORZQRLVHDQG
HPLVVLRQWK,((($,$$'LJLWDO$YLRQLFV6\VWHPV&RQIHUHQFH2FWREHU±
>@7RQJ.26FKRHPLJ(*%R\OH'$6FKDUO-+DUDOGVGRWWLU$'HVFHQWSURILOHRSWLRQVIRUFRQWLQXRXVGHVFHQWDUULYDOSURFHGXUHV:LWKLQ'
SDWKFRQFHSW3URFHHGLQJIURP$,$$,((('LJLWDO$YLRQLFV6\VWHPV&RQIHUHQFH
